The Weinberg-Salam model is embedded in SU (2/1), thereby considerably reducing the arbitrariness in SU(2) and U(l) assignments for leptons and quarks. The grading of the matter fields corresponds to their chirality. The action of the odd generators of a superalgebra usually involves a change in the statistics of the states, in the representation carrier-space. We explain the interplay between chiralities and statistics.
term, the trigger of the spontaneous symmetry breakdown. The experimental input consists in the charge on the electron e and-the Fermi constant G, which leaves two arbitrary numbers, e.g. the Weinberg angle 0 W , with tan 0 W = g/g', and the Higgs mass M| = x / / 2//(4G). In addition, there are, per generation, twelve representation assignments, for five or six chiral lepton and quark multiplets (the brackets denote the weak isospin / w and hypercharge 7 W ): It was suggested [1, 2] that SU(2) x U(l) be embedded in the supergroup SU(2/1). As a result, the 5-6 multiplets are replaced by two supermultiplets, one * Presented at a Workshop in honor of E. C. G. Sudarshan's contributions to Theoretical Physics, held at the University of Texas in Austin, September 15-17, 1991.
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for the leptons and one for quarks. The leptons are assigned to the three or four dimensional representation ( -1/2, 1/2) and the quarks [3, 4] to the fourdimensional (1/6,1/2), where the notation (y/2, i), (due to [4] ), indicates the highest / w as "f and that multiplef s hypercharge as "y" (note the inverted order in the notation ...). Note that the four-dimensional representation has an additional auxiliary quantum number "u", representing a "displacement" by which we can "translate" the "y" eigenvalue, thereby also modifying the electrical charges, according to the Weak analog of the Gell-Mann/Nishijima rule. Whenever this displacement y = y s + u brings about integer values for "y", i.e. for the hypercharges and related charges, the "irreducible" representation splits, 4 -*> 3 H-1 and one can either use the ( -1/2, 1/2) 3-dimensional irreducible representation, or a (notcompletely) reducible 4. (In the notation of [4] , integer charges correspond to a half-integer eigenvalue in (y/2, /).) The theory displays a perfect fit for the matter multiplets, predicts the correct assignments for the Higgs multiplet -which becomes part of the superconnection [5] [6] [7] -and yields a = 2g 2 , or a Higgs [8] mass M V = 2M W . In addition, given a certain "anomalous" normalization of the basis matrices (according to the traces of their squares, like an ordinary Lie algebra), it yields sin 2 0 W = 0.25 (i.e. close to the experimental 0.23). This issue is related to a U(2/1)->U(3) transition occuring through a transmutation of the odd grading of the group supermatrices into that of the geometry's Grassmann form calculus [5, 9, 10] , The conventional 1-form in a connection thus becomes for the odd generators either a 2-form [5] or a 0-form [7] , 0932-0784 / 97 / 0100-0160 S 06.00 © -Verlag der Zeitschrift für Naturforschung, D-72072 Tübingen
The second issue relates to the statistics of the carrier space states. It is generally assumed that the odd generators of a supergroup, obeying anticommutation relations, are fermionic operators. This implies that the representation carrier-space should itself split into two gradings, corresponding to bosons and fermions. In SU(2/1), this grading is given by chiralities, "left" and "right", and yet the matter mutiplets are entirely composed of fermions, as listed above. In earlier publications [1, 3] , we raised the option of replacing one chirality by the BRS-transforms of these fields, ÖB^U = fv u wx v \j/ w = with f a new type of ghost. However, this solution might interfere with unitarity. In this article, we present an alternative solution, based on the chiral structure of the SU(2/1) generators.
Chiral Fields and the Lorentz Group
Embedding SU(2) x U(l) along the diagonal of a 3x3 supermatrix, as (2 x 2)©(1 x 1), i.e. as the even part of the superalgebra, the tracelessness of SU(2) at the same time guarantees the vanishing of the supertrace within the supermatrix, i.e. str(/ w ) = 0. We identify the upper two dimensions of the carrier space with left-chirality L, the third dimension with right-chirality R; we thus correlate the supermatrix' grading with the chiral Z(2). Since all lepton and quark electrically charged states are massive and thus have both L and R components, we have for electrical charge Q in this supermatrix str (Q L + R ) = tr(Q L ) -tr(Q R ) = 0. By the Weak analog of the Gell-Mann/Nishijima relation, we thus also have str( T w ) = 0, i.e. a supertraceless Cartan subalgebra of the supergroup. Thus, adopting SU(2/1) amounts to postulating that the chiral-correlated naturally supertraceless fermions are also supertraceless under the minimal such simple supergroup. This is, however, where we encounter the puzzle for which we present an answer in this contribution. Within the context of Quantum Field Theory, the odd generators of the superalgebra should transform the statistics of a state; supermultiplets are thus expected (as in Poincare supersymmetry) to be constituted from fermions and bosons, in correlation with the grading. How is this expectation fulfilled in an "internal" supersymmetry such as SU(2/1)? The answer we present derives from the intricate fashion in which SU(2/1) is correlated with the Lorentz group, as a semi-direct product with the center of its covering SL(2, C), a "semi-internal" supersymmetry, rather than an "internal" one.
In the usual notation for the restricted Lorentz group (without inversions), a Dirac spinor spans the reducible representation (1/2,0)0(0,1/2); the two brackets describe chiral (Weyl) components, e.g., e L : (1/2, 0); e R : (0, 1/2), etc. In this notation the eigenvalues (J, k) correspond to two commuting SU (2) 
Let us now remember that writing a (j, k) wavefunction implies a direct product of the wavefunctions under factor algebras J, K. We can thus analyze the action of the superalgebra's generators on each factor.
The Chiral Structure of SU(2/1)
We now split the 7 W contribution into two parts, using the inherent freedom provided by the "displacement" quantum number u discussed above, which is a constant for the entire representation. By picking u (leptons) = -1, u (quarks) = 1/3, and using for the sake of simplicity a 4-dimensional representation for the leptons (i.e. with v R ), we have for both leptons and quarks the same set of eigenvalues for the non-constant part y s = 1, 0, 0, -1.
As a result, we observe that the action of the even subgroup SU(2) x U(l) is entirely left-chiral, except for a constant general contribution. Checking the effect of the gamma matrices in the left-chiral current (including ß = y° which goes into the construction of the adjoint ip = ij/ f ß), we find that they act as the identity or the Pauli sigmas, on the J = 1/2 spinor which they project. The constant u acts on the full representation, both left and right. Now for the odd generators of SU(2) x U(l). They have to relate (1/2,0) to (0,1/2). This implies a (1/2,1/2) behaviour [10] ; indeed, the Yukawa Higgs scalar involves the action of which is a component of (1/2, 1/2). The other components correspond to tensor currents.
We now have the suggested answer to the statistics paradox. Within one chirality, the odd generators indeed relate "fermionic" to "bosonic" wave-functions and vice versa. In relating (1/2, 0) to (0,1/2), the odd generator replaces a fermionic 1/2 by a bosonic 0, as far as the left-chiral J representations are concerned. At the same time, on the right-chiral side, a bosonic 0 is replaced by a fermionic 1/2. The change of statistics is hidden because we generally deal with the angular momentum M. The (1/2, 1/2) action of the odd generators should in fact be dealt with separately for the J and K systems. It is as if, when dealing with Poincare supersymmetry, we would by studying only double finite variations, performed simultaneously on a product representation, in which the statistics of the product stay unmodified (disregarding the Leibnitz rule, holding for infinitesimal variations)*.
